Mutations in GJB1, the gene encoding the gap junction protein connexin32 (Cx32), cause X-linked Charcot-Marie-Tooth disease (CMTX). We compared the localization of CMTX mutants that affect different domains of Cx32, by expressing them in HeLa cells. Mutants were localized to the endoplasmic reticulum (M34K, N205I, and Y211x), in the Golgi apparatus without reaching the cell membrane (M34T, V38M, A40V, R75Q, R75P, R75W, and C217x), in the Golgi apparatus but also forming rare small gap junction-like plaques (M34I, M34V, and V37M), or mainly on the cell membrane, forming gap junction-like plaques (V35M, I213V, R219C, R219H, R220G, R230C, R230L, R238H, L239I, and S281x). Selected mutants expressed in cultured rat Schwann cells showed localization similar to that in HeLa cells. Thus, many CMTX mutants have trafficking abnormalities, whereas the carboxy-terminus mutants reach the cell membrane and probably cause disease through other mechanisms. 
INTRODUCTION
The X-linked form of Charcot-Marie-Tooth disease (CMTX) is the second most common form of hereditary sensory and motor neuropathy (Dubourg et al., 2001; Kleopa & Scherer, 2002) . It is characterized clinically by progressive distal muscle weakness and atrophy, areflexia, and variable sensory abnormalities. Affected males have moderate to severe symptoms, whereas heterozygous females are usually mildly affected or even asymptomatic. Since the discovery that CMTX is caused by mutations in GJB1 (Bergoffen et al., 1993) , the gene encoding the gap junction protein connexin32 (Cx32), more than 240 different mutations have been described (http://molgen-www.uia.ac. be/CMTMutations/DataSource/MutByGene.cfm). The mutations are diverse, including missense (amino acid substitutions), nonsense (premature stop), deletions, insertions, and frame-shift mutations, affecting every domain of the Cx32 protein. Although Cx32 is highly expressed by myelinating Schwann cells and oligodendrocytes, as well as other cell types, peripheral neuropathy is typically the sole clinical manifestation.
Cx32 is a member of a large family of highly conserved proteins, the connexins, all of which form gap junctions (Bruzzone et al., 1996) . Gap junctions are formed by two hemichannels (or connexons), each made up of six connexin molecules; a complete channel is formed when one hemichannel docks with another hemichannel in an apposed cell membrane (Bruzzone et al., 1996) . Gap junctions are usually found between adjacent cells, allowing the intercellular passage of ions and small molecules up to about 1000 daltons, and are thought to have diverse functions, including the propagation of electrical signals, metabolic cooperation, growth control, and cellular differentiation. In myelinating Schwann cells, Cx32 is localized to noncompact myelin in the incisures and the paranodes (Bergoffen et al., 1993; Scherer et al., 1995) , leading to the hypothesis that gap junctions provide a direct/shorter pathway for the diffusion of 
